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Tricyclic imincs of the formula
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wherein RY, R?% R*, R*, X, m and n arc as hercinafter
described, prepared from the corresponding ketones of
the formula

X
(R")m ‘ . (R}

|
1,

wherein R!, X and m are as hercinafter described, are
disclosed. The compounds of formula I are uscful as
antidepressants, as well as anticonvulsants and agents
for the treatment of Parkinsonism.

3 Claims, No Drawings
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TRICYCLIC IMINES

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a division of U.S. Pat. application
Ser. No. 433,318, filed Jan. 14, 1974, now U.S. Pat.
No. 3,905,972, which in turn is a division of U.S. Pat.
- Application Ser. No. 184,901, filed Sept. 29, 1971,
now U.S. Pat. No. 3,803,234, issued Apr. 9, 1974.

BRIEF SUMMARY OF THE INVENTION

The invention relates tut:y«:«ompcmﬂda_~ gf--the formula

X

N R?
Y
g AN

RS R? a

.25

wherein X is oxymethylene or thiomethylene; R' is
hydrogen, halogen, hydroxy, lower alkoxy, lower alkyl,
cyano, lower alkoxycarbonyl, carbamoyl, sulfamoyl,
lower alkylmercapto, trifluoromethyl or nitro; R? and
R3, individually, are hydrogen or lower alkyl, or R* and
R3, together with the nitrogen atom, are a monocyclic,
saturated 5- or 6-membered heterocyclic group which

may contam an oxygen or sulfur atom or an addltlonall
mtrogen atom; R* is hydmgen or lower alkyl m is an

integer from 1 to 3: and n is an integer from 2 to 5,
~ and the pharmaceutically acceptable acid addition salts
thereof. The compounds, of formula I are useful as
antidepressants, as well as anuconvulsants and as
agents for the treatment of Parkinsonism.

In another aspect, the invention relates to mtermedl-
ates of the formula

Ila

OI

wherein R is cyana or lower alkoxycarbonyl |
In yet another aspect, the invention relates to inter-
mediates of the formula. | S

v

(RYu-

wherein R, R4, X, m and n are as previéﬁslf described

and Y is halogen, lower alkylsulfonyloxy, phenylsul-

fonyloxy, or phenylsulfonyloxy substltuted by lower

alkyl or halogen.
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DETAILED DESCRIPTION OF THE INVENTION
-The invention relates to.compeounds of the formula

N R
|/
AN
:R4I

| wherem X 1S sulfur, oxymethylene thlomethylene eth—

ylene, lower alkanoylamido substituted ethylene, vinyl-
ene or vinylene substituted by halogen, lower alkyl,
cyano or sulfamoyl; R! is hydrogen, halogen, hydroxy,
lower alkoxy, lower alkyl, cyano, lower alkoxycar-
bonyl, carbamoyl, sulfamoyl, lower alkylmercapto
trifluoromethyl or nitro; R? and R3, individually, are
hydrogen or lower alkyl, or R? and R3, together with the
nitrogen atom, are a monocyclic, saturated 5- or 6-
membered heterocychc group which may contam an
oxygen or sulfur atom or an addltlonal mtmgen atom;
R is hydrogen or lower alkyl, m is an lnteger from 1 to
3; and n is an integer from 2 to 35, "
and the pharmaceutically acceptable acxd addltmn salts
thereof. . |
As’used herein, the term “lower alkyl" 'denotes a
straight or branched chain saturated hydmcarbon
group containing from 1-6 carbon atoms, for example,
methyl, ethyl, pmpyl isopropyl, butyl, t-butyl, neopen-
tyl, pentyl, hexyl, and the like. The term “lower alk-
oxy” denotes an alkyl ether group in which the lower
alkyl group is as described above, for example, meth-
oxy, ethoxy, propoxy, ‘pentoxy, and the like. The term’
“halogen” denotes all the'halogens, i.e., bromine, chlo-
rine, fluorine and ‘iodine; of these, fluorme chlorine’
and bromine are ‘preferred. The term “lower al-
kanoylamldo” denotes a radical wherein the' alkanoyl
group is derived from an aliphatic carboxylic acid, e.g.,
an alkanecarboxylic acid, of 1-6 carbon atoms, for
example', formyl, acetyl, propionyl, and the like. The
carbamoyl and sulfamoyl groups can be optionally
mono- or di-substituted by lower alkyl, for example,
mono-methyl or di-methylaminocarbonyl, - mono--
methyl or diethylaminosulfonyl, and the like. The mon-
ocyclic, saturated S5- or 6-membered. heterocyclic
groups formed by R? and R? and the ‘nitrogen atom to
which they are attached can be pyrrolidino, piperidino,
piperazino, morpholino, thiamorpholino, and the like,
as well as the corresponding groups which are substi-
tuted by lower alkyl lower alkoxyalkyl amino Or lower
alkylamino. | -
A preferred subgenus of the tricyclic imines of the
invention comprises compounds of the formula




3
wherein X, R', R?, R?, R*and n.are as preweusly de-
scribed, -

and the pharmaceutically acceptable acid addition salts
thereof.

A particularly preferred subgenus of the tricyclic S
imines of the invention comprises the compounds of
formula Ia, wherein X is ethylene or vinylene, R! is
hydrogen or halogen, R? and R?, individually, are hy-
drogen or lower alkyl, R* is hydrogen and n is 2 or 3.

The most preferred trleycllc imines of the invention 10
are:

3-chloro-N-(2-dimethylamino-ethyl)-10,11-dihy-
dro5SH-dibenzo{a,d Jcyclohepten-5-imine;

1-chloro-N-(2-dimethylamino-ethyl)-10, ll—dlhydro-
SH-dlbenze[a d]cyclohepten-5-imine; -
N-(2-dimethylamino-ethyl)-10 ll—dlhydro-SH-
dibenzo[a,d]cyclohepten-5-imine; and
1-bromo-N-(2-dimethylamino-ethyl)-10 ,11-dihydro-
5H-dibenzo[a, d]cyclohepten-5-imine.

Exemplary of the compounds of formula I are: "20

(3-ethylammo propyl) 10 ll-dlhydre-SH-dlben- -
ZO- [a d]cyclohepten-5-imine; |

N-(2- dlmethylammo-ethyl) 10,11-dihydro-5H-
dlbenzo-[a d ]cyelehepten-S -lmine;

N-( 3-ethylammo-propyl) SH—dlbenzo[a d]cy-
clohepten-S-lmme

(2-dlmethylammo—ethyl) SH—dlbenzola d]cy- |
clohepten-S-lmme |

3-ch10ro-N-(2—d1methylamme—ethyl) 10 ll—dlhydm-

5H-dibenzo[a,d) cyclohepten-5-imine;

1-chloro-N-( 2-dlmethylammo-ethyl) 10, ll—dlhydre-
SH-dibenzo[a,d]cyclohepten-5-imine; |

1-bromo-N-(2-dimethylamino-ethyl)-10, ll-dlhydre- |
SH-dibenzo [a,d]cyclohepten-5-imine; |

1-methyl-N-(3-diethylamino-propyl)- 10 1 l-dlhydre-
SH-dibenzo [a,d]cyclohepten-5-imine; -

1-cyano-N-(2-dimethylamino-ethyl)-10, 1 l-dlhydro-
S5H-dibenzo [a,d]cyclohepten-5-imine;

10-bromo-N-( 2-dimethylamino-ethyl)-5 H-diben-
zo[a,d]cyclohepten-5-1imine;

2-chloro-N-( 3-dlethylamm0-prepyl )-thmxanthen—Q-
imine; |

10-cyano-N-( 2—dlmethylam1no-ethyl) 5H-diben-
zo[a,d ]Jcyclohepten-5-imine;

10-acetamido-N-( 2-d1methylamme—ethyl) SH-dlben--
zo[a,d Jcyclohepten-5-imine; |

3-chloro-N-(2-morpholino-ethyl)-10 ll-dlhydm-SH-
dibenzo [a,d ]Jcyclohepten-5-imine; -

3-chloro-N-{ 2-(4-methyl-piperazino)-ethyl]-10,11-
dihydro-5H-dibenzo[ a,d]cyclohepten-5-imine; -

1 -chloro-N-(2-dimethylamino-1-methyl-ethyl)-
10,11-dihydro-5H-dibenzo[a,d]Jcyclohepten-5-imine;

1-chloro-N-(2-amino-ethyl)-10,11-dihydro-5H-
dibenzo[a,d]cyclohepten-5-imine; and the like.

The compounds of formula I and their pharmaceuti-
cally acceptable acid addition salts can be prepared by
reacting a ketone of the formula

x _
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wherein X, R! and m are as previously described, with
a diamine of the formula
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wherein R?, R?, R* and n are as previously descnbed or
by reacting a cempound of the formula .

S AV

wherein X, R', RY m and n are as previously de-
scribed and Y is halogen, lower alkylsulfonyloxy, phe-
nylsulfonyloxy or phenylsulfonyloxy substituted by
lower alkyl or halogen,
with an amine of the formula

wherein R? and R?® are as preweusly described, and, if
desired, eonvertmg a eempound of formula I so ob-
tained into a pharmaceutlcally acceptable ac:ld addltlen |
salt. - |

According to one process embodiment of the inven-
tion, the compounds of formula I are prepared by re-
acting a ketone of formula II with a diamine of formula
L ) - | |

The ketone starting materials of formula II are, in

general, known. A novel ketone starting material of

formula II is 3-cyano-10,11-dihydro-5H-dibenzo[a,d-
]cyclohepten-5-one, which can be prepared in a known
manner, for example, by treating the corresponding
ketone which is substituted in the 3-position by a halo-
gen atom, preferably by a bromine atom, with a cya-
nide, preferably, copper cyanide, conveniently in a
solvent such as, for example, dimethylformamide and
the like. The 3-(lower alkoxycarbonyl)-10,1 1-dihydro-
5H-dibenzo[a,d Jcyclohepten-5-one starting materials
of formula II, for example, 3-methoxycarbonyl10,11-
dihydro-SH-dibenzo[a,d Jcyclohepten-S-one, are also

-novel. They can be prepared from the corresponding

ketone, which 1s substituted in the 3-position by a
cyano group, by saponification in a known manner and
esterification of the resulting ketone which is substi-
tuted in the 3-position by a carboxyl group. The novel
ketone starting maternials of formula II hereinbefore
also form part of the present invention.

The diamine starting materials of formula III are
known compounds. |

The reaction of a ketone of formula II with a diamine
of formula III can be carried out by heating. Preferably,
they are heated together at a temperature at which no
decomposition occurs; that is, at a temperature in the
range of between about 50° and about 250° C. It is
advisable to carry out this thermal reaction under an




S
atmosphere of an inert gas, such as, nitrogen, argon or
the like.

A ketone of formula II can, however, also be reacted
with a diamine of formula III with the aid of a neutral or
acidic dehydrating agent. Preferred neutral dehydrat- 35
ing agents are the so-called molecular sieves which are
ion-exchangers having wide internal pores accessible
only through relatively narrow channels; for example,
synthetic zeolite, sodium aluminum silicate, calcium
aluminum silicate and the like. As the acidic dehydrat- 10
ing agent, generally, there can be used Lewis acids,
preferably the halides of an element from Group III, IV,

V or VIII of the Periodic System. Examples of such
[.ewis acids are, from Group IlIl, boron trifluoride and
aluminum trichloride, from Group IV titanium tetra- 1>
chloride and germanium tetrachloride, and from Group

V arsenic trichloride, antimony trichloride and anti-
mony pentachloride. Of these l.ewis acids, titanium
tetrachloride and antimony trichloride are preferred.

When a ketone of formula II is reacted with a dia- 2Y
mine of formula IIl with the aid of a neutral dehydrat-
Ing agent, there i1s advantageously used one of the
atforementioned 1on-exchangers having a pore diameter
of about 4A and a granular size of about 2 mm. This
reaction is conveniently carried out by heating a mix-
ture of the reactants together with the chosen ion-ex-
changer, acting as the molecular sieve, expediently
with the addition of a solvent, preferably a hydrocar-
bon such as benzene or toluene, at a temperture in the
range of between about room temperature and the
boiling point of the reaction mixture.

The reaction of a ketone of formula II with a diamine
of formula III with the aid of one of the aforementioned
Lewis acids is conveniently carried out by allowing the
reactants to react with the chosen Lewis acid at a tem-
perature in the range of between about room tempera-
ture and the boiling point of the reaction mixture in the
presence of a solvent. It has proven advantageous to
carry out this reaction under an atmosphere of an inert 40
gas, for example, under nitrogen, argon, or the like.

In the foregoing reaction, the choice of the solvent is
dependent on the solubility of the reactants. Suitable
solvents are, for example, cyclic hydrocarbons such as
cyclohexane, benzene, toluene, mesitylene or the like, 45
and chlorinated hydrocarbons, preferably, methylene
chloride. Under certain circumstances, the diamine of
formula III can itself serve as the solvent. Similarly, the
Lewis acid used as the acidic dehydrating agent is con-
veniently utilized in solution. The solvent used for the sg
- ketone can expediently be utilized as the solvent for the
Lewis acid. When titanium tetrachloride, for example,
1s used as the acidic dehydrating agent, benzene or
toluene is preferably used as the solvent.

The oxide of the dehydrating agent which is formed 53
in the reaction is removed by decantation or filtration.

It can, if desired, be converted to the corresponding
halide which can again be employed as the dehydrating
agent. The filtrate is concentrated. The concentrate is
diluted with water and extracted with a solvent suitable gp
for the extraction of the compound of formula I, of
which ether is particularly preferred. The compound of
formula I which is isolated from the extract, generally

an oil, crystallizes after a short time.

According to the second embodiment of the process 65
of the invention, the compounds of formula I are pre-
pared by reacting a compound of formula IV with an
amine of formula V. |
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The compounds of formula IV are novel and form
part of this invention. They can be prepared, for exam-
ple, by condensing the corresponding tricyclic ketone,
which may be ring-substituted for example, 10,1 1-dihy-
dro-SH-dibenzo[a,d Jcyclohepten-5-one, with an amine
corresponding to the side-chains that are to be intro-
duced, for example, ethanolamine, in a known manner,
expediently at an elevated temperature. In the case of
the specific examples just mentioned, halogenating,
mesylating or tosylating the resulting N-(2-hydroxy-
ethyl)-10,11-dihydro-5H-dibenzo[ a,dJcyclohepten-5-
imine in a known manner, for example, using p-
toluenesulfonyl chloride conveniently in an organic
solvent, for example, a hydrocarbon such as benzene or
the like, at room temperature. |

The amines of formula V are known compounds.

The reaction of a compound of formula IV with an
amine of formula V can be readily carried out. Thus,
the reaction can be carried out, if desired, in the pres-
ence of an acid-binding agent, for example, potassium
carbonate, sodium carbonate or the like, convemently
in an organic solvent, for example, a lower alkanol such
as ethanol or the like, or a cyclic hydrocarbon such as
toluene, xylene or the like, at a temperature in the
range of between room temperature and the boiling
point of the reaction mixture. |
- The compounds of formula I readily form acid addi-
tion salts by treatment with acids, for example, with
hydrohalic acids such as hydrochloric acid, hydro-
bromic acid and the like, with other mineral acids such
as sulfuric acid and the like. Treatment with one equiv-
alent of acids yields mono-salts, with two equivalents of
acid di-salts are formed. Treatment with organic acids,
such as benzoic acid, acetic acid, oxalic acid, citric
acid, lactic acid, maleic acid and the like usually yields
mono-salts. The oxalates crystallize particularly well.

Ring-substituted compounds of formula I are ob-
tained as mixtures of the two stereoisomers. If desired,
the stereoisomeric forms can be separated, for exam-
ple, by fractional crystallization or by chromatography.

A preferred embodiment of the foregoing process
comprises reacting a ketone of the formula

11a

O

wherein X and R! are as hereinbefore described, with a
diamine of formula III with the aid of a Lewis acid,
optionally in the presence of a solvent, and, if desired,
converting the compound of formula I obtained into an
acid addition salt. A preferred aspect of this embodi-
ment comprises using a ketone of formula Ila in which
X is ethylene or vinylene and R! is hydrogen or halogen
and a diamine of formula III wherein R? and R?, individ-
ually, are hydrogen or lower alkyl, R* is hydrogen and
nis 2 or 3. ' B |

The compounds of formula I and their pharmaceuti-
cally acceptable acid addition salts are pharmacody-
namically active. In particular, they possess neuropsy-
chotropic properties. Most of the compounds of for-
mula I exhibit antidepressant activity, as well as anti-
convulsant and anti-Parkinson activity and are there-
fore useful as antidepressants as well as anticonvulsants
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and antiParkinson agents, in the treatment of depres-
sion, convulsions and Parkinsonism. Some compounds
of formula I possess antitussive and diuretic properties,
and are therefore useful as antitussive agents and di-
uretics. Most mtereqtmg of the compounds of formula
[ are: | |

l-chloro-N-(2-dimethylamino-ethyl)-10 11—d|hydro-
SH-dibenzo[a, d]cyelohepten 5-imine, which acts prin-
cipally as an antldepressant and has very weak anticho-
linergic activity; N-(2-dimethylamino-ethyl)-10,11-
dihydro-5H-dibenzo[ a, d]cyclohepten-Silmme which
has strong central and peripheral anticholinergic activ-
ity and 3-chloro-N-( 2- dimethylamino-ethyl)-10,11-
dihydro5H-dibenzo[a, d]cyclohepten-5-imine, which
has strong antidepressant and anticholinergic activity,
the last-mentioned compounds are very active against
Parkinsonism;  1-Bromo-N-(2-dimethylaminoethyl)-
10,11-dihydro-5H-dibenzo[a,d Jcyclohepten-5-imine
which possesses strong anticonvulsant properties; 3-
chloro-N-(2-diethylamino-ethyl)-10,1 1-dihydro-5H-
dibenzo[a,d]cyclohepten-5-imine, which has strong
antitussive activity; and 1-chloro-(2-diethylamino-
ethyl)-10,11-dihydro-SH- dibenzo| a, d]cyelohepten-S—
imine, which has strong diuretic activity.

The toxicity of the compounds of formula I is very
low, for example, 1-chloro-N-(2-dimethylamino-
ethyl)-10,11-dihydro5H-dibenzo[a,d ]cyclohepten-5-
imine and 1-bromo-N-(2- dlmethy]ammoethyl) 10,11-
dlhydro SH-dibenzo[a,d]cyclohepten-5-imine  have
demonstrated an LDy, of about 750 mg/kg. in mice on
oral admlmstratlon In rats, anticonvulsant aotmty 18
evident at a dosage of 30 mg. p.o./kg. |

‘Compounds of formula I in which X is an ethylene or
vinylene group and R! is hydrogen or halogen are pre-
ferred compounds of the invention.

The compounds of formula [ and their pharmaeeutl-
cally acceptable acid addition salts can be used for the
treatment of ilinesses of different etiology. They can be
used in the form of pharmaceutical preparations which
contain them in association with a compatible pharma-
ceutical carrier. The carrier can be an organic or inor-
ganic inert carrier which is suitable for enteral or pa-
renteral administration such as, for example, water,
gelatin, gum arabic, lactose, starches, vegetable oils,
polyalkylene glycols, and the like. The pharmaceutical
preparations can be made up in solid form, for exam-
ple, tablets, dragees, suppositories or capsules, or in
liquid form, for example, solutions, suspensions or
emulsions. The preparations can be sterilized and/or
can contain- adjuvants such as preserving, stabilizing,
wetting or emulsifying agents or salts for varying the
osmotic pressure. They can also contain yet other ther-
apeutically active substances.

The amount of a compound of formula I adminis-
tered to warm-blooded animals varies within a wide
range according to the individual compound and to the
specific needs of the warm-blooded animal being
treated. However in general the daily dose for oral
admlmstratlon ‘comprises from about 50 mg. to about
200 mg. of a compound of formula I.

The following examples further 1llustrate the inven-
tion. All parts are by weight and all temperatures are in
degrees Centigrade, unless otherwise mentioned.
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8
' Ex"ainple 1
Preparation of -

- 3-—chloro-N (2-dimethylamino- ethy]) 10 ll-dlhy—
-droSH-dibenzo[a,d]cyclohepten-5-imine oxalate

12.1 g. of 3-chloro-10,11-dihydro-5H-dibenzo[a,d-
Jcyclohepten-5-one are dissolved in 300 ml. of absolute
benzene at room temperature under an atmosphere of
argon with stirring. Following the addition of 44 g. of
N,N-dimethylamino-ethylamine, the solution is cooled
to 0° C. and treated dropwise with a solution containing
3.6 g. of titanium tetrachloride in 40 ml. of absolute
benzene. The reaction mixture is stirred at room tem-
perature for 48 hours and then filtered. The filtrate is
concentrated under reduced pressure. The concentrate
is treated with ice and 3N hydrochloric acid. The unre-
acted ketone is taken up in ether. Thereafter, the aque-
ous phase is made alkaline and extracted with ether.
The ether extract i1s washed with a saturated aqueous
sodium chloride solution, dried over sodium sulfate and
evaporated. The 3-chloro-N-(2-dimethylaminoethyl)-
10,11-dihydro-5H-dibenzo[ a,dJcyclohepten-5-imine
which i1s obtained is taken up in acetone and treated
with a solution containing 2.8 g. of oxalic acid in 40 ml.
of ethanol. The oxalate which precipitates in crystalline
form melts at 200°-202° C. after recrystallization from
acetone/methanol.

The 3- chloro-N-—(2-d1methylammo-ethyl) 10,11-
dihydro-5H-dibenzo[a,d Jcyclohepten-5-imine oxalate
a stereoisomeric mixture in the ratio of
about 3:1. The two isomers can be separated by thin
layer chromatography [adsorbent: aluminum oxide
Merck F 254, eluting agent: acetone/toluene/diethyla-
mine (49:49:2)].

In an analogous manner, utilizing the procedure of
Example 1: . | -_

from 3-chloro-10,11-dihydro-5H-dibenzo[a,d Jcy-
cloheptenS-one and N N-diethylamino ethylamine,
there is obtained 3-chloro-N-( E-dlethylammo-ethyl)
10 ll—dlhydro-SH-dlbenzo[a d]eyelohepten S-imine,
melting point 90°-92° C. (oxalate);

from 3-chloro-10,11-dihydro-5H-dibenzo[a,d]cy-
clohepten-5-one and N,N-dimethylamino-propyla-
mine, there is obtained 3-chloro-N-(3-dimethylamino-
propyl)-10,11-dihydro-5H-dibenzo{a,d ]Jcyclohepten-
5-imine, melting point 180°-182° C. (oxalate);

from 3-chloro-10,11-dihydro-SH-dibenzo[a,d ]cy-
clohepten-5-one and N,N-diethylamino-propylamine,
there is obtained 3-chloro- N-(3-diethylamino-propyl)-
10,11-dihydro-5H-dibenzo{a,d Jcyclohepten-5-imine,
melting point 143°-145° C. (oxalate);

from 1-chloro-10, ll-dlhydro-SH-dlbenzo[a d]cy-
clohepten-5-one and N,N-dimethylamino-ethylamine,
there is obtained 1-chloro-N-(2-dimethylamino-ethyl)-
10,1 1-dihydro-SH-dibenzo[a,d]cyclohepten-5-imine,
melting point 187°-189° C. (oxalate);

from 1-chioro-10,11-dihydro-5H-dibenzo[a,d|cy-
clohepten-5-one and N,N-dimethylamino-propyla-
mine, there is obtained 1-chloro-N-(3-dimethylamino-
propyl)-10,11-dihydro-SH-dibenzo[a,d]cyclohepten-
5-imine, melting point 159°-161° C. (oxalate);

from  1-chloro-10,11-dihydro-5H-dibenzo[a,d]cy-
clohepten -5-one and N,N-diethylamino-ethylamine.
there is obtained 1-chloro-N- (2-diethylamino-ethyl)-
10,11-dihydro-SH-dibenzo[ a, d]cyclohepten 5«-1m1ne
melting point 137°-139° C. (oxalate);
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from ' 1-chloro-10,11-dihydro-5H-dibenzo[a,d Jcy-
clohepten-5-one and N,N-diethylamino-propylamine,
there is obtained 1-chloro-N-(3-diethylamino-propyl)-
10,11-dihydro-5H-dibenzo[a,d Jcyclohepten-5-imine,
melting point 162°-164° C. (oxalate); |

from . 1-bromo-10, ll-dlhydm-SH-dlbenm[a d]cy-
clnhepten—S-Une and N,N-dimethylamino-ethylamine,
there is obtained 1-bromo-N-(2-dimethylamino-ethyl)-
10,11-dihydro-SH-dibenzo{a,d Jcyclohepten-5-imine,
melting point 193°-195° C. (oxalate);
- from  1-bromo-10 ,11-dihydro- SH—dlbenm[a d]cy-
clohepten -5-one . and N,N-dimethylamino-propyla-
mine, there 1s ()btamed 1-bromo-N-(3-dimethylamino-
propyl)-10,11-dihydro-5SH-dibenzo[a, d]cyclohepten-
5-imine, melting point 142°-145° C. (oxalate);

from  1-bromo-10,11 dlhydm-SH—dlbenm[a d]cy-

cmhepten 5-one and N,N-diethylamino-propylamine,

there 1s obtained 1-bromo-N-( 3—dlethylammo-pmpyl)-_

10,11-dihydro-5H-dibenzo[a,d]cyclohepten-5-imine,
melting point 148°-150° C. (oxalate);

from - 1-methyl-10, ll-dlhydm SH-dlbenzo[a d]cy-
clohepten-S-one and N,N-dimethylamino-ethylamine,
there is obtained 1-methyl-N-( 2—dlmethylamm0-ethyl)-
10,11-dihydro-5H-dibenzo[a,d Jcyclohepten-5-imine,
melting point 186°-188° C. (oxalate);

from  1l-methyl-10,11-dihydro-5 H-dibenzo[a,d]cy-
clohepten-5-one  and N,N-dimethylamino-propyla-
mine, there is obtained 1-methyl-N-(3-dimethylamino-
propyl)-10,1 1-dihydro-5H-dibenzo] a, d Jcyclohepten-
5-imine, melting point 160°-163° C. (oxalate);

from  1-methyl-10,11-dihydro-SH-dibenzo[a,d]cy-
clohepten—-S-—nne and N,N-diethylamino-ethylamine,
there is obtained, 1-methyl-N-(2-diethylamino-ethyl)-
10,11-dihydro-5H-dibenzo[a,d]]cyclohepten- S-nrmne:
melting point 133°-136° C. (oxalate);

from 1-methyl-10,11-dihydro-5H-dibenzo[a,d]cy-
clohepten-5-one and N,N-diethylamino-propylamine,
there is obtained 1-methyl-N-(3-diethylamino-propyl)-
10,1 ldlhydro-SH-dlbenzo[a d]cyc]ohepten—S-tmme
melting point 155°-157° C. (oxalate);

from  1-cyano-10, ll-dlhydm-SH-dlbenzo[a d]cy-—
clohepten-5-one and N,N-dimethylamino-ethylamine,
there is obtained 1-cyano-N(2-dimethylamino-ethyl)-
10,1 1-dihydro-5H-dibenzo[ a,d]Jcyclohepten-5-imine,
melting point 200°-202° C. (oxalate);

from 1-cyano-10,1 l-dlhydm-SH—dlbenzo[a d]cy-
clohepten-5-one
mine, there is obtained 1-cyano-N-(3-dimethylamino-
propyl)-10,1 1-dihydro-SH-dibenzo[ a,d Jcyclohepten-
5-imine, melting point 162°-164° C. (oxalate); .~

from 1-cyano-10,11-dihydro-5H-dibenzo|a,d]cy-

clohepten-5-one and N,N-diethylamino-propylamine,.

there is obtained 1-cyano-N-(3-dimethylamino-
propyl)-10,1 1-dihydro-5H-dibenzo[ a,dJcyclohepten-
5-imine, melting point 159°-161° C. (oxalate);

from 10,11-dihydro-5H-dibenzo[a,d]cyclohepten-
5-one and N,N-dimethylamino-ethylamine, there is
obtained N-(2-dimethylamino-ethyl)-10,11-dihydro-
5H-dibenzo[a,d]cyclohepten-5-imine, meltmg pomt
188°— 190°C (oxalate); .

from 10,11-dihydro- SH—dlbenzo[a d]cyclohepten-
5-one and N,N-dimethylamino-propylamine, there is

and N,N-dimethylamino-propyla-
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obtained N-(3-dimethylamino-propyl)-10,11-dihydro-

SH-dibenzo[ a,d Jcyclohepten-5-imine, - meltlng point
150°-152° C. (oxalate);

from 10 ll-dlhydm-SH-dlbenzo[a d]cyclnhepten—
5-one and N,N-diethylamino-ethylamine, there .is ob-

tained N-(2-diethylamino-ethyl)-10,11-dihydro-5H-

65

melting point 185°

10
dibenzo|a, d]cycloh’epten-S-imine .-
130°-132° C. (oxalate); |

from 10,11-dihydro- SH-dlbenm[a d]cyclohepten-
5-one and N,N-diethylamino-propylamine, there 1s
obtained = N-(3-diethylamino-propyl)-10,11-dihydro-
5H-dibenzola, d]cyclohepten-S-imine - melting point
153°~155° C. (oxalate);.

from
clmhepten-S-_-one and N,N-dimethylamino-ethylamine,

~ melting  point '

there is obtained N-(2-dimethylamino-ethyl)- 3-’methyl-,- .

10,11-dihydro-5H-dibenzo[a,d Jcyclohepten-5- 1mme
melting point 172°-175° C. (oxalate); |
from 10,11-dihydro-2-methoxy- SH-dlbenzo[a d]cy-—'

clohepten-5-one and N,N-dimethylamino-ethylamine,
there is .obtained N-(2-dimethylamino-ethyl)-2-
methoxy-10,11-dihydro-SH-dibenzo[a,d Jcyclohepten-.
5-imine, melting point 123°-126° C. (oxalate);, .

from . 10,11-dihydro-3-nitro-SH-dibenzo[a, d]cy-— |
cthepten-S-one and N,N-dimethylamino-ethylamine, -
there is obtained N-(2-dimethylamino-ethyl)-3- nitro-_
10,11-dihydro-5H-dibenzo[ a,d Jcyclohepten-5-imine,
melting point 126°-129° C. (oxalate); |
. from 10, 1l—dlhydm-l—methylthlo-SH-dlbenzo[a d— ”
Jcyclohepten-5-one and N,N-dimethylamino-ethyla-
mine, there is obtained N-(2-dimethylamino-ethyl)-1-
methylthio-10,11-dihydro-5H-dibenzo[a,d]cyclohept-
en-3-imine, melting point 146°-149° C. (oxalate), "~

from  3-chloro-10,11-dihydro-5H-dibenzo[a,d]cy-
clohepten-S-ﬁne and N,N-dimethylamino-ethylamine,
there is obtained 3-chloro-N-(2-dimethylamino-ethyl)-
10 ll-dlhydro-S H-dibenzo[a,djcyclohepten-5-imine .
(main isomer of the mixture), meltlng point 212° 214“
C. (hydmchlonde), o

from 10-acetamido-10 ll-dlhydro-SH-dlbenzo[a d-
]cyclohepten—S-one and N N—dlmethylammo-ethyla-
mine, there is obtained 10-acetamido-N-(2-dime-
thylamino-ethyl)-10,1 1-dihydro-SH-dibenzola, dlcy-
clohepten-5-imine, meltmg pomt at ca. 150° C. (dlhyd-—
rochloride);

from .. 3-chloro-10, 11~dlhydm-5H—dlbenzo[a d]cy—-
clﬂhepten -5-one and N-morpholino-ethylamine, there
is obtained 3-chloro-N-{2-morpholino-ethyl)-10,11-
dihydro-5H-dibenzo[ a,d Jcyclohepten-5-imine, meltmg
point 184°-187° C. (dihydrochlonde); |

from 10,11-dihydro-1-methoxy-5H-dibenzo[a,d]cy-
clohepten-S-one and N,N-dimethylamino-ethylamine,
there is obtained 10,11-dihydro-N-(2-dimethylamino-
ethyl) 1-methoxy-5H-dibenzo[ a,d Jcyclohepten-5-
imine, melting point at ca. 100° C. (oxalate);

from  2-chloro-10,11-dihydro-SH-dibenzola, d]cy-—
clohepten-5-one and N,N-dimethylamino-ethylamine,
there is obtained 2-chloro-N-(2-dimethylamine-ethyl)-
10,11-dihydro-SH-dibenzo[ a,d Jcyclohepten-5-imine,
melting point 109°-112° C. (oxalate);

from  1-fluoro-10,11-dihydro-5H-dibenzo[a,d]cy-
clohepten-5-one and N,N-dimethylamino-ethylamine,
there is obtained 1-fluoro-N-(2-dimethylamino-ethyl)-
10,11-dihydro-SH-dibenzo[a,d Jcyclohepten-5-imine,
-188° C. (oxalate);
from  3-chloro-10,1 1-dihydro-SH-dibenzo[a,d ]cy-

clohepten-5-one and N,N-dimethylamino-propylamine
there is obtained = 3-chloro-N-(3-dimethylamino-

propyl)-10,11-dihydro-5H-dibenzo[ a,d Jcyclohepten-
5-imine (main isomer of the mixture), melting point
274°-277° C. (dihydrochloride);

from . 3-chloro-10,11-dihydro- SH-dlbenzo[a d]cy-

| clohepten-_’j-one and N-_-(4-methylp1perazmo) -ethyla-

mine,

there is obtained 3-chloro-N-[2-(4-methyl-

10 ll—dlhydr0-3-methyl SH-dlbenzo[a d]cy-' o



11
piperazine )- ethyl] 10,11-dihydro-5H-dibenzo[a,d]cy-
clohepten-5-imine, meltmg pomt 246 248“ C. (dIOXO-
late):

from  3-bromo-10,11 dlhydre-SH-dlbenzo[a d]cy-
clohepten-5-one and N ,N-dimethylamino-ethylamine,
there i1s obtained 3-bromo-N<( 2—'dimethylam1n0—ethyl')-
10,11-dihydro-5H-dibenzo[a,d Jcyclohepten-5-imine,
melting point 215°-218° C. (hydrochloride);

from  3-bromo-10 11-dlhydro-SH-dlbenzo[a-,d]ey-
clohepten-5-one and N,N-dimethylamino-ethylamine,
there is obtained 3-bromo-N-(2-dimethylamino-ethyl)-
10,11-dihydro-5H-dibenzo[a,d Jcyclohepten-5-imine
(main isomer of the mixture), melting point '1 80°-183°
C. (dihydrochloride); |

from 3- methoxy-—earbonyl-lo ll-dlhydm—S H-dlben-
zo[a,d]cyclohepten-S-one and N ,N-dimethylamino-
ethylamine, there is obtained 3-methoxycarbonyl-N-
(2-dimethylamino-ethyl)-10,1 1-dihydro-5SH-diben-
zo[a,d Jcyclohepten-5-imine, meltmg pomt 161‘“—164"‘
C. (oxalate);

from dlbenzo[b,e]thlepm-l 1(6H)-one and N,N-
dimethylamino-ethylamine, there is obtained N-(2-
dimethylamino-ethyl)-dibenzo[b,e Jthiepin-11(6H)-
imine, melting point 179°-182° C., (oxalate);

from 1,3-dichloro-10,11-dihydro-SH-dibenzo[a,d-
lcyclohepten-5-one and N,N-dimethylamino-ethyla-
mine, there is obtained 1,3-dichloro-N-(2-dime-
thylamino-ethyl)-10,11-dihydro-5SH-dibenzo[a,d]cy-
clohepten-5-imine (trans isomer), melting' point
209°-211° C. (dihydrochloride);

_frem 1,3-dichloro-10,11-dihydro-SH-dibenzo| a,d-
jeyclohepten-5-one and N,N-dimethylamino-ethyla-
mimne, there 1is obtained 1,3-dichloro-N-(2-dime-
thylamine-ethyl) 10,1 1-dihydro-5H-dibenzo[a,d]cy-
clohepten-5-imine, meltmg point 144°-147° C._ ( hydre-
ehlorlde)

from 1 -ehlo'ro-— 10,11-dihydro-7,8-dimethyl-5H-
dibenzo[a,d]cyclohepten-5-one and N,N-dime-
thylamino-ethylamine, there is obtained 1-chloro-7,8-
dimethyl-N-(2-dimethylamino-ethyl)-10,1 1-dihydro-
SH-dibenzo[a,dlcyclohepten-5-imine, melting point
243°-246° C. (hydrochloride);

from 3-cyano-10,11-dihydro-5H-dibenzo[a,d]cy-
clohepten-5-one and N,N-dimethylamino-ethylamine,
there 1s obtained 3-cyano-N-(2-dimethylamino-ethyl)-
10,1 1-dihydro-5H-dibenzo{a,d Jcyclopenten-5-imine;
melting point 242°-244° C. (hydrochloride).

from 10(or 11)-bromo-1-chloro-SH-dibenzo[a,d]cy-
clohepten-5-one and N,N-dimethylamino-ethylamine,
there is obtained 10(or 11)-bromo-1-chloro-N-(2-
dimethylamino-ethyl)-5H-dibenzo[a,d Jcyclohepten-5-
imine, melting point 191°-193° C. (oxalate); and

from 1,10(or 11)-dichloro-5H-dibenzo[a,d]cy-
clohepten-5-one and N,N-dimethylamino-ethylamine,
there is obtained 1,10(or !1)-dichloro-N-(2-dime-
thylamino-ethyl) 5SH-dibenzo[a,d Jcyclohepten-5-
imine, melting point 183°-185° C. (oxalate).

The  3-methoxycarbonyl-10,11-dihydro- SH-dlben-
zo[a,d]cyclohepten-5-one starting material mentioned
hereinbefore can be prepared, for example, as follows:

4.6 g. of 3-cyano-10,11-dihydro-5H-dibenzo[a,d]cy-
clohepten-5-one, together with 4.5 g. of potassium
hydroxide, 15 ml. of ethylene glycol and § ml. of water
are heated to boiling under reflux conditions for 48
hours. The resulting solution is cooled diluted with
water and extracted with ether. The aqueous phase is
adjusted to a pH 1 by addition of 3N hydrochloric acid
and extracted with chloroform. The chloroform extract
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iIs dried over sodium sulfate and evaporated. The resid-
ual 3-carboxy-10, 11-dlhydro—SH-dibenzo[a,d]ey-

clohepten-5-one melts at 221°-223° C.

8.8 g. of 3-carboxy-10,11-dihydro-SH-dibenzo[a,d-
lcyclohepten-5-one, together with 110 ml. of methanol
and 600 ml. of absolute benzene, are heated in a Soxh-
let apparatus filled with a molecular sieve (pore diame-
ter 4A) for 12 hours. The resulting mixture is evapo-
rated and the residue is taken up in ether. The extract
1s washed with 3N sodium hydroxide solution, dried
over sodium sulfate and evaporated. The residual 3-
methoxycarbonyi-10,1 1-dihydro-5 H-dlbenzo[a d)cy-

clohepten-5-one melts at 109°-111° C.

The = 3-cyano-10, ll-dlhydre-SH-dlbenze[a dlcy-
clohepten-5-one starting material mentioned hereinbe-

fore can be prepared as follows:

7.2 g. of 3-bromo-10,1 1-dihydro- 5H-dlbenze-[a d]ey-
ciohepten-5-one, together with 2.7 g. of copper cya-
nide and 10 ml. of dimethylformamide, are heated to
boiling under reflux conditions for .6 hours. The result-
ing hot solution is poured into a solution containing 10
g. of iron trichloride in 15 ml. of water and 3 ml. of
concentrated hydrochloric acid, stirred at 70° C. for 20
minutes and extracted with toluene. The toluene ex-
tract 1s washed first with 3N hydrochloric acid and then
with 3N caustic soda, dried over sodium sulfate and
evaporated. The 3-cyano-10,11-dihydro-5H-diben-
zo[ a,d]cycilohepten-5-one which is obtained, is purified
by adsorption on the 10-fold amount of Kieselgel (elut—
ing agent: toluene); melting point 104°~106° C.

EXAMPLE 2

Preparation of
3-chlero-N-(3-methylamme—prepyl) 10, ll-dlhydro-
5H-dibenzo[a.d Jcyclohepten-5-imine oxalate

12.1 g. of 3-chloro-10,11-dihydro-SH-dibenzo[a,d-
Icyclohepten-5-one are dissolved in 700 ml. of absolute
benzene at room temperature under an atmosphere of
argon with stirrning. After the addition of 44 g. of me-
thylamino-propylamine, the solution is cooled to 5° C.
and treated dropwise with a solution of 9 ml. of tita-
nium tetrachloride in 40 ml. of absolute benzene. The
resulting mixture is stirred at room temperature for 48
hours, heated under reflux conditions for 6 hours and
subsequently concentrated to half volume. The con-
centrate is treated with water. The precipitate which
forms is removed by filtration and washed several times
with benzene. The aqueous phase is extracted with
ether. The organic extracts are combined, washed with
a saturated aqueous sodium chloride solution, dried
over sodium sulfate and evaporated. The 3-chloro-N-
(3-methylamino-propyl )-10,11-dihydro-SH-diben-
zo[a,d]cyclohepten-5-imine which is obtained is puri-
fied by adsorption on a 20-fold amount of neutral ali-
minum oxide (activity grade II, eluting agent: ben-
zene), dissolved in acetone and treated with a solution
of 3.8 g. of oxalic acid in 40 ml. of ethanol. The oxalate
which precipitates in crystalline form melts at
164°-167° C. after recrystallization fmm aeetene/me—-
thanol.

The 3-chlom-N-( 3-methylam1no-propyl )- ] 0, 11-
dihydro-5H-dibenzo[a,d]cyclohepten-5-imine oxalate
is obtained as a stereoisomeric mixture in the ratio of
about 3:1. The two isomers can be separated by thin
layer chromatography (adsorbent: aluminum oxide
Merck F 254, eluting agent: acetene/teluene/dlethyla-
mine 49:49:2). u
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In an analogous manner, utilizing the procedure of
Example 2:

from 3-chloro-10,11-dihydro-5H-dibenzola,d]cy-
clohepten-5-one and ethylamino-propylamine, there 1s
obtained 3-chloro-N-( 3-ethylamino-propyl)-10,11-
dihydro-5H-dibenzo[ a,d Jcyclohepten-5-imine, melting
point 169°-172° C. (oxalate);

from 1-chloro-10,11-dihydro-5H-dibenzo[a,d Jcy-
clohepten-5-one and methylamino-propylamine, there
is obtained 1-chioro-N-(3-methylamino-propyl)-10,11-
dihydro-5H-dibenzo[ a,d ]cyclohepten-5-imine, melting
point 146°-149° C. (oxalate);

from 1-chloro-10,11-dihydro-SH-dibenzo[a,d jcy-
clohepten-3-one and ethylamino-propylamine, there is
obtained  1-chloro-N-(3-ethylamino-propyl)-10,11-
dihydro-5H-dibenzo| a, d]cyclnhepten—Sqmme melting
point 170°-173° C. (oxalate);

from  1-methyl-10,11-dihydro-SH-dibenzo[a,d]cy-
clohepten-5-one and ethylamino-pmpylamine, there 1s
obtained 1-methyl-N-(3-ethylamino-propyl)-10,11-
dihydro-SH-dibenzo[a,d]cyclohepten-5-imine, melting
point 161°-163° C. (oxalate); |

from l-cyano-10,1 1-dihydro-5H-dibenzo{a,d ]Jcy-
clohepten-5-one and ethylamino-propylamine, there is
obtained 1-cyano-N-{ 3-ethylamino-propyl)-10,11-
dihydro-5H-dibenzo|a, d]cyclohepten-S-lmme melting
point 129°-132° C. (oxalate);

from 10,11-dihydro-5H-dibenzo{a,d]cyclohepten-
S5-one and ethylamino-propylamine, there is obtained
N-(3-ethylamino-propyl)-10,11-dihydro-5H-diben-
zo[a,dJcyclohepten-5-imine, melting pmnt 174°-176°
C. (oxalate); and

from 10,11-dihydro-5H-dibenzo[a,dJcyclohepten-
5-one and N-methylamino-propylamine, there is ob-
tained N-(3-methylamino-propyl)-10,11-dihydro-SH-
dibenzo[a,d]cyclohepten-5-imine, °~ melting  point
198°-201° C. (oxalate). |

EXAMPLE 3

Preparation of
N-(2-dimethylamino-ethyl)-5H-dibenzo[a,d ]cy-
clohepten-5-imine oxalate

15.5 g. of 5H-dibenzo[a,d]cyclohepten-5-one are
dissolved in 300 ml. of absolute benzene with stirring at
room temperature and under an atmosphere of argon.
Following the addition of 66 g. of N,N-dimethylamino-
ethylamine, the solution is cooled to 0° C. and treated
dropwise with a solution of 5.4 ml. of titanium tetra-
chloride in 40 ml. of absolute benzene. The reaction
mixture is stirred at room temperature for 48 hours and
then filtered. The filtrate is evaporated under reduced
pressure. The residue is treated with ice and 3N hydro-
chloric acid and exhaustively extracted with ether. The
ether extract is washed first with water, then with a

saturated aqueous sodium chloride solution, dried over

sodium sulfate and evaporated. The residual N-(2-
dimethylamino-ethyl)-5H-dibenzo{a,d Jcyclohepten-5-

imine is taken up in acetone and treated with a solution
of 2.8 g. of oxalic acid in 40 ml. of ethanol. The oxalate
which precipitates in crystalline form melts at

177°-179° C., after recrystallization from acetone/me-
thanol.
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In an analogous manner, utilzing the procedure of 65

Example 3:

from 5H-dibenzo[a,d]cyclohepten-5-one and N,N-
dimethyl-amino-propylamine, there is obtained N-(3-

14

dimethylamino-propyl)-SH-dibenzo[ a,d Jcyclohepten-
5-imine, melting point 159°-161° C. (oxalate);

from S5H-dibenzo[a,d]cyclohepten-5-one and N,N-
diethylamino-ethylamine, there is obtained N-(2-die-
thylamino-ethyl)-5H-dibenzo[ a,d]cyclohepten-35-
imine, melting point 115°-118° C. (oxalate);

from S5H-dibenzo[a,d]cyclohepten-5-one and N,N-
diethylamino-propylamine, there is obtained N-(3-die-
thylamino—propyl) 5H-dibenzo[a,d]cyclohepten-5-
imine, melting point 139°-140° C. (oxalate);

from 10-bromo-5H-dibenzo[a,d]cyclohepten-3-one
and N,N-dimethylamino-ethylamine, there 1s obtained
[ 0-bromo-N-(2-dimethylamino-ethyl)-5H-diben-
zo[ a,d ]cyclohepten-5-imine, melting point 173°
C. (oxalate);

from 35 H-dlbenzo[a d]cyclohepten S-{me and me-
thylamino-propylamine, there 1s obtained N-(3-
methylamino-propyl)-5H-dibenzo[a,d Jcyclohepten-5-
imine, melting point 151°-154° C. (oxalate);

from SH-diberizo[a,d jcyclohepten-5-one  and
ethylamino-propylamine, there is obamed N-(3-
ethylamino-propyl)-5H-dibenzo[ a,d ]¢yclohepten-5-
imine, melting point 158°-160° C. (oxalate); .

from 10-cyano-5H-dibenzo[a,d]cyclohepten-5-one
and N,N-dimethylamino-ethylamine, there 1s obtamned
10-cyano-N-(2-dimethylamino-ethyl )-5H-dibenzo[a,d-
Jcyclohepten-5-imine, melting point 187°-189° C. (ox-
alate);

from 3-—chlom-—5H~dibenzo[a,d]cyclohepten—S-{me
and N,N-dimethylamino-ethylamine, there is obained
3-chloro-N-(2-dimethylamino-ethyl }-5H-dibenzo[ a,d-

—-174°

Jcyclohepten-5-imine, melting point 173° 175‘:I C. (0x-
alate);
from 10-( N,N-dimethyl-sulfonamido ).-5 H-—dlbﬂ_n-

zo[a,d]cyclohepten-5-one and N,N-dimethylamino-
ethylamine, there is obtained N-(2-dimethylamino-
ethyl)-10-(N,N-dimethyl-sulfonamido)-5H-diben-
zo[a,d]cyclohepten-5-imine, melting point 194°-196°
C. (oxalate) and

from 1-chloro-SH-dibenzofa,d]cyclohepten-5-one
and N,N-dimethylamino-ethylamine, there i1s obtained
1-chloro-N-(2- dimethylamino-ethy]) S5H-dibenzo[a,d-
Jcyclohepten- 5 imine, melting point 166°-169° C. (ox-
alate ).

EXAMPLE 4

Preparation of
2-chloro-N-(2-dimethylamino-ethyl )-thioxanthen-9-
imine oxalate

18.6 g. of 2-chloro-thioxanthen-9-one are dissolved
in 350 ml. of absolute toluene with stirring at room
temperature under an atmosphere of argon. After the
addition of 60 g. of N,N-dimethylamino-ethylamine,
the solution is cooled to 0° C. and treated dropwise
over a period of 30 minutes with a solution of 5 ml. of
titanium tetrachloride in 50 ml. of absolute toluene.
The resulting mixture is stirred at room temperature for
76 hours and then filtered. The filtrate is concentrated
under reduced pressure. The concentrate. is treated
with ice-water and exhaustively extracted with methy-
lene chloride. The methylene chloride extract is
washed first with water, then with a saturated aqueous
sodium chloride solution, dried over sodium sulfate and
evaporated. The 2-chloro-N-(2-dimethylamino-ethyl)-
thioxanthen-9-imine which is obtained is taken up In
acetone and treated with a solution of 6 g. of oxalic
acid in 50 ml. of ethanol. The oxalate which precipi-
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tates in crystalline form melts at 181°~183° C. after
drying in vacuum.

In an analogous manner, utilizing the procedure of

Example 4:

from 2-chloro-thioxanthen-9-one and N ,N-dime-
thylamino-propylamine, there is obtained 2-chloro-N-
(3-dimethylamino-propyl)-thioxanthen-9-imine, melt-
ing point 176°-179° C. (oxalate);

from 2-chloro-thioxanthen-9-one and N, N-die-

thylamino-ethylamine, there is obtained 2-chloro-N-(2-
diethylamino-ethyl)-thioxanthen-9-imine, melting
point 171°-173° C. (oxalate); and

from 2-chloro-thioxanthen-9-one and N N-die-

thylamino-propylamine, there is obtained 2-chloro-N-
(3-diethylamino-propyl)-thioxanthen-9- 1m1ne melting
point 144"—-146” C. (oxalate).

EXAMPLE 5

Preparation of
N-(3-dimethylamino-propyl)-10,1 1 -dihydro-5H-diben-
zola,d]cyclohepten-5-imine oxalate

5.2 g. of 10,11-dihydro-5H-dibenzo[a,d ]cyclohept-
en-5-one are dissolved in 200 ml. of absolute benzene
with stirring at room temperature under an atmosphere
of argon. After the addition of 23 g. of N,N-dime-
thylamino-propylamine, the solution is treated with 4.5
g. of aluminum chioride. The resulting mixture is
stirred first at room temperature for 20 hours, the
heated to boiling under reflux conditions for 12 hours
and subsequently concentrated and exhaustively ex-
tracted with ether. The ether extract is washed with a
saturated aqueous sodium chloride solution, dried over
sodium sulfate and evaporated under reduced pressure.
N-(3-dimethylamino-propyl)-10,11-dihydro-5H-diben-
zo[a,d Jcyclohepten-5-imine, which is obtained, is
taken up in acetone and treated with a solution of 1.2
g. of oxalic acid in 20 ml. of ethanol. The oxalate which
precipitates in crystalline form melts at 150°-152° C.

EXAMPLE 6

Preparation of
N-( 3-d1methylam1no—pr0py]) 10, 11-d1hydm-SH-d1ben—
zo[a,d]cyclohepten-5-imine oxalate

10.8 g. of 10,11-dihydro-5H-dibenzo{a,d Jcyclohept-
en-3-one are dissolved in 200 ml. of absolute toluene
with stirring at room temperature under an atmosphere
of argon. After the addition of 38 g. of N,N-dime-
thylamino-propylamine, the solution is cooled to 0° C.
and treated dropwise with 10 g. of antimony pentachlo-
ride. After the solution warms to room temperature,
the resulting mixture is stirred at 90° C. for 7 hours.
Thereafter, the solution is evaporated to half the vol-
ume, hydrolyzed by addition of water and filtered. The
filtrate is extracted several times with ether. The com-
bined ethereal solutions are washed with 2N hydro-
chloric acid. The aqueous phase is made alkaline and
extracted with ether. The ether extract is washed with
a saturated sodium chloride solution, dried over so-
dium sulfate and evaporated. The N-(3-dime-
thylammo-propyl) 10 ll—dlhydro-SH-dlbenm[a d]cy-
clohepten-5-imine which is obtained is dissolved in
acetone and treated with a solution of 2.25 g. of oxalic
acid in 35 ml. of ethanol. The oxalate which precipi-
tates in crystalline form melts at 150°-152° C. after
recrystalhzatmn from acetone.
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" EXAMPLE 7

| Preparation of
N- (3 -dimethylamino-propyl)-10,11-dihydro-5H-diben-
zola,d]cyclohepten-5-imine oxalate

2.6 g. of 10,11-dihydro-5H-dibenzo[a,d]cyclohept-
en-5-one are dissolved in 100 ml. of toluene with stir-
ring at room temperature under an atmosphere of ar-
gon. After the addition of 11.5 g. of N,N-dime-
thylamino-propylamine, the solution is cooled to 0° C.
and treated slowly with 3.9 g. of antimony trichloride.
After the solution warms to room temperature, the
resulting mixture is stirred at 80° C. for 6 hours and
worked up as described in Example 6. The N-(3-dime-
thylamino-propyl)-10,1 1-dihydro-5H-dibenzo[ a,d Jcy-
clohepten-5-imine which is obtained is dissolved in
acetone and treated with a solution of 0.9 g. of oxalic
acid in 20 ml. of ethanol. The oxalate which precipi-

tates in crystalline form melts at 150°-152° C. after
recrystallization.

EXAMPLE 8

Preparation of
N-(2-dimethylamino-propyl)-10,1 1-dihydro-5H-diben-
zola,d Jcyclohepten-5-imine oxalate

10.4 g. of 10,11-dihydro-5H-dibenzo[a,d]cyclohept-
en-5-one are treated with 6.12 g. of N,N-dime-
thylamino-propylamine in 20 ml. of absolute :oluene.
After the addition of 20 g. of a 4A molecular sieve
(bead form) the solution is heated under reflux condi-
tions for 20 hours. The molecular sieve is then removed
by filtration. The filtrate is evaporated. The residue is
taken up with ice and 3N hydrochloric acid and ex-
tracted with ether. The aqueous phase is made alkaline
and extracted with ether. The combined ether extracts
are washed with water and concentrated sodium chlor-
Ide solution, dried over sodium sulfate and evaporated
under reduced pressure. The N-(2-dimethylamino-
propyl)-10,11-dihydro-SH-dibenzo[a,d Jcyclohepten-
5-tmine which is obtained is dissolved in acetone and
treated with an equivalent amount of oxalic acid in

acetone. The oxalate which precipitates in crystalline
form melts at 150°-152° C.

EXAMPLE 9

Preparation of
I-chloro-N-(2-methylamino-ethyl)-10,11-dihydro-SH-
dibenzo[a,d]cyclohepten-5-imine oxalate

7.3 g. of 1-chloro-10,11-dihydro-5H-dibenzo[a,d]cy-
clohepten-5-one and 45 g. of N-methylethylenediamine

. are heated overnight to 200° C. under an atmosphere of
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nitrogen in a pressure flask. After evaporation of the
excess amine, the concentrate is treated with ice and
3N hydrochloric acid. The unreacted ketone is ex-
tracted with ether. The aqueous phase is then made
alkaline and extracted with ether. The ether extract is
washed with a saturated aqueous sodium chloride solu-
tion, dried over sodium sulfate and evaporated. The
1-chloro-N-(2-methylamino-ethyl)-10,11-dihydro-5H-
dibenzo[a,d Jcyclohepten-5-imine which is obtained, is
dissolved in acetone and treated with an equivalent
amount of hydrochloric acid in ether. The hydrochlo-
ride which precipitates in crystalline form melts at
221°-224° C, after recrystallization from acetone/me-
thanol.
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In an analogous manner, utilizing the procedure of
Example 9:

from 3-chloro-1 0, 1 1-dihydro-5H-dibenzo[a,d]cy-
clohepten-5-one and N-methylamino-ethylamine, there
is obtained 3-chloro-N-(2-methylamino-ethyl)-10,11-
dihydro-5H-dibenzo{a,d ]cyclohepten-5-imine, melting
point 202°-204° C. (hydrochloride);

from 10,11-dihydro-5H-dibenzola, d]cyclohepten-
5-one and N-methylamino-ethylamine, there is ob-
tained N-(2-methylamino-ethyl)-10,11-dihydro-5H-
dibenzo[ a,d]cyclohepten-5-imine, melting point
211°213° C. (hydrochloride); |

from 1-chloro-10,1 1-dihydro-5SH-dibenzo[a,d Jcy-
clohepten-5-one and 1-dimethylamino-2-propylamine,
there is obtained 1-chloro-N-(2-dimethylamino-1-
methyl-ethyl)-10,11-dihydro-5H-dibenzo[a,d ]cy-
clohepten-5-imine, melting point 197°-200° C. (hydro-
chloride);

from 1-chloro-10,11-dihydro-5SH-dibenzo[a,d ]cy-
clohepten-5-one and ethylenediamine, there 1s ob-
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tained 1-chloro-N-(2-amino-ethyl)-10,11-dihydro-5H-

dibenzo[a,d ]Jcyclohepten-5-imine, melting  point
149°-150° C. (maleate); =

from 10,11-dihydro-5H-dibenzo[a, d]cyclohapten-—
5-one and ethylenediamine, there is obtained N-(2-
amino-ethyl)-10,1 1-dihydro-5H-dibenzo[a,d ]cy-
clohepten-5-imine, melting point 201°-202° C. (hydro-
chloride);

from 3-dlmethylcarbamoyl-10 1 1-dihydro-5SH-diben-
zo[a,d]cyclohepten-3-one and N ,N-dimethylamino-
~ ethylamine, there is obtained 3-dimethylcarbamoyl-N-
(2-dimethylamino-ethyl)-10,11-dihydro-5H-diben-
zo[a,d]cyclohepten-5-imine; and
. from  3-chloro-10,11-dihydro-5H-dibenzo[a,d]cy-
clohepten-5-one and ethylenediamine, there is ob-
tained 3-chloro-N-(2-ammo—ethyl)—l0 1 1-dihydro-5H-
dibenzo[a,d]cyclohepten-5-imine,  melting

226° 228“ C. (hydrcchlonde)
EXAMPLE 10

Preparation of
N-(2-pyrrolidino-ethyl)-10,1 1-dihydro-5H-diben-
zo[a,d]cyclohepten-5-imine oxalate

20 g. of N-(2-tosyloxy-ethyl)-10,11-dihydro-SH-

dibenzo[ a,d]cyclohepten-5-imine are dissolved in 180
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fmm N-(2-tosyloxy-ethyl)-10,1 1-dihydro-5H-diben-

zo-—[a,d]cycloheptenéS-'-imihe and diethylamine, there is

obtained N-(2-diethylamino-ethyl)-10,11-dihydro-5H-

dibenzo[a,d]cyclohepten-5-imine,  melting  point
125°-126° C. (oxalate); and

from N-(2-tosyloxy-ethyl)-10,11-dihydro-5H-diben-
zo[ a,d Jcyclohepten-5-imine ‘and hydroxypropyl-piper-
azine, there is obtained N-[2-(4-hydroxypropyl-
piperazino )-ethyl]-10,11-dihydro-5H-dibenzo[a,d ]cy-
clohepten-5-imine, melting point 136°-140° C.
(dimaleate).

The N-( 2—tﬂsy10xy-ethyl) -10, ll-—dlhydro—SH-dlban-
zo[a,d]cyclohepten-5-imine employed as the starting
material can be prepared as follows:

600 ml. of ethanolamine are added to 208 g. of
10,1 1-dihydro-5H-dibenzo[a,d]cyclohepten-5-one.
The mixture is heated under reflux conditions in an
inert gas atmosphere for 16 hours. The refluxing etha-
nolamine is recycled into the reaction vessel through a
Soxhlet attachment filled with 2 X 130 g. of 4A molecu-
lar sieve (bead form, 2 mm; Merck). The resulting
mixture is then evaporated. The residue is dissolved In
ether. The ether solution is washed with water and
extracted with ice-cold IN nitric acid. The acid ex-
tracts are washed with ether, adjusted to a pH value of
10-12 by addition of cold concentrated sodium hy-
droxide solution and subsequently extracted with meth-
ylene chloride. The methylene chloride extract is

washed with water, dried over calcium chloride and

evaporated under reduced pressure. The N-(2-
hydroxy-ethyl)-10,1 1-dihydro-5H-dibenzo[ a,d Jcy-
clohepten-5-imine which is obtained melts at 93°-94°
C. after recrystalhzatmn from acetonefpetmleum
ether: 3:5. |

A solution of 150 g. of N—(2-—hydr0xy-ethyl) 10,11~
dihydro-5H-dibenzo[a,d]cyclohepten-5-imine in 1000
ml. of absolute benzene and 165 ml. of triethylamine 1s
treated dropwise at 5°~10° C. over a period of 30 min-
utes with a solution of 119.5 g. of p-toluenesulfonyl
chloride in 500 'ml. of absolute benzene. The resulting

' mixture-is stirred at room temperature for 48 hours,

45

m). of toluene and, after the addition of 12.3 ml. of -

pyrrolidine, heated to boiling under reflux conditions . .

for 15 minutes. Subsequently, the resulting mixture i1s -

evaporated under reduced pressure. The residue is
partitioned between ether and water. The ether phase

. is separated, washed, dried and evaporated. The- oily

N-(2-pyrrolidino-ethyl)-10,1 1-dihydro-5H-diben-

50

zo[a,d]cyclohepten-5-imine which is obtained, may be '
55

converted into the maleate which has a melting point of

145°-146° C. S -

- In an analoguus manner utlllzmg the procedure of
Example 10:

from N-(2-tosyloxy-ethyl)-10 ll-dlhydro-SH-dlben- |

zo[a,d]Jcyclohepten-5-imine and piperidine, there is
obtained  N-(2-piperidino-ethyl)-10,11-dihydro-5H-
dibenzo[a,d]cyclohepten-5-imine, melting  point
140°-141° C. (maleate);

from N-(2-toxyloxy-ethyl)-10, 11-dihydro-5H-diben-
zo[a,d ]cyclohepten-5-imine and dimethylamine, there
is obtained N-(2-dimethylamino-ethyl)-10,11-dithydro-
5H-dibenzo[a,d]cyclohepten-5-imine, melting point

131°~132° C. (maleate);

60
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then poured onto ice-water. The benzene:phase 1s sepa-

rated, washed, dried and evaporated. The N-(2-tox-
yloxy-ethyl)-10,11-dihydro-SH-dibenzo[a,d]cy-

clohepten-5-imine  which is - obtained melts at

114°-116° C. after recrystallization from ethanol.

The following Examples illustrate several pharma-—
ceutical formulatlons containing the. trlcychc imines of
the invention:

EXAMPLE 11

Tablets of the follnwmg campasumn are prepared

3-chloro-N-{ 2~diniethylaiﬁ inﬂ;gthyl )~
10,1 1-dihydro-5H-dibenzo[a,d Jcyclohepten-

S5-imine 10 mg.
lactose 63 mg.
corn starch 74 mg.
talcum 2.7 mg.
magnesium stearate Q.3 1ms.

150 mg.

The active ingredient is mixed with lactose and the
corn starch and granulated with the aid of ethanol. The
granulate is dried and, after the addition of talcum,
compressed into tablets.
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EXAMPLE 12

Capsules of the followmg compos:tlon are prepared

(2-&1methylam:nu~cthyl} SH-dlbenzn[a ]

cyciohepten-5-imine 25 mg.

lactose 150 mg.

corn starch 30 mg.
talcum Smg. 10

210 mg.

The active ingredient is homogeneously mixed with
the adjuvants, passed through a sieve (mesh-width 0.23 1
mm.) and filled into gelatin capsules.

EXAMPLE 13

Dr.ﬁ:gees of the following composition are prepared: 20

| -chloro-N-(2-dimethylamino-ethyl)-10,11-

dithydro-5H-dibenzo[a,d Jeyclohepten-S-imine 25 mg.

mannitol 100 mg.
corn starch 20 mg. 25§

talcum e  __S5wmg.

150 mg.

The active ingredient is passed through a sieve
(mesh-width 0.23 mm.) with the mannitol. A 10 per-
cent aqueous paste is prepared from the corn starch
and homogeneously mixed with the mannitol/active
ingredient mixture. The moist mass is passed through a
sieve (mesh-width 1.0 mm.). The granulate obtained is
dried and, after the addition of talcum, compressed to
cores which are coated with a sugar layer in conven-
tional manner by dredging.

EXAMPLE 14

Tablets of the following composition are prepared:

30

35

1-bromo-N-(2-dimethylamino-ethyl)-10,11-

dihydro-SH-dibenzo[a dlcyclnheptcn-ﬁ -imine 10 mg. 45
silicic acid 25 mg.
lactose 115 mg.
corn starch 50 mg.

50
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-continued

calcium stearate

10 mg.
210 mg.

The active ingrecdient is well mixed with the other
adjuvants granulated and compressed into tablets.
We claim:

1. A compound of the formula

(R").. (R')n

wherein X is thiomethylene; R! is hydrogen or lower
alkyl; R? and R?, individually, are hydrogen or lower
alkyl; R* is hydrogen or lower alkyl; and n is an integer
from 2 to 5; and m is an integer from 1 to 3,
or a pharmaceutically acceptable acid addition salt
thereof. | |
2. In accordance with claim 1, a compound of the
formula

X

1N

N

| A
(CH ).-N
TN

R4 R?

wherein X is thiomethylene; R? and R?, individually,
are lower alkyl; R* is hydrogen; and nis 2 or 3,
or a pharmaceutically acceptable acid addition salt
thereof.

3. A compound in accordance with claim 2, N-(2-
d:methyl-ammo—ethyl)-dlbenzo[b e]thlepm 11(6H)-

Imine.

* L ¥ ¥
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